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STATUS REPORT (3) CONCERNING HIGH GRADIENT COLUMN AND 

50 MEV FAST EMITTANCE DEVICE 

I o n  Source 

During t h e  shutdown, a duoplasmatron w i t h  small expansion cup 

($5 = 4 nun) has been i n s t a l l e d  i n  t h e  p re sen t  p r e i n j e c t o r .  

minor t e c h n i c a l  d i f f i c u l t i e s ,  (e .g . ,  cool ing  problems of magnet and housing 

of t h e  pal ladium leak;  we now use  f reon  suppl ied  from a cool ing u n i t  on 

t h e  bottom df t h e  p i t  v i a  t e f l o n  tubes)  t h i s  source  supp l i e s  around 75 mA 

a f t e r  t h e  column and i n j e c t e d  without  l o s s  i n t o  t h e  l i n a c .  Focusing a t  

t h e  low energy end of t h e  column i s  performed l i k e  t h e  one used wi th  t h e  

PIG source ;  t h e  geometry of t h e  e x t r a c t o r  has  been modified i n t o  a 

"Berkeley" shaped one (see Fig.  1). Though t h e  souEce output  cu r ren t  can 

be as h igh  as 200 mA, (see S t a t u s  Report 2) upper l i m i t  of t h e  p re sen t  

column p lus  pre-focusing system seems t o  be around 100 mA. 

energy end t h e  gr idded e l e c t r o s t a t i c  lens  has been removed t o  inc rease  

t h e  beam b r f l l i a n c e .  The emi t tance  (arealrr) measured a t  750 keV i s  

8.7 cm mrad ( b r i l l i a n c e  around 1.5 x 10 ).  A mean va lue  of t h e  PIG 

source  (measured over June-July) i s  .7 x 10 

t i o n  e f f i c i e n c y  w a s  obtained of 60%. 

Af t e r  some 

A t  t h e  h igh  

8 
8 ik . With 30% H2' a n  accelera- 

An important f e a t u r e  of beam alignment has t o  be mentioned; t h e  

beam from t h e  column was  misal igned w i t h  r e spec t  t o  t h e  cen te r  of t h e  

t r a n s p o r t  system; alignment of t h e  whole column improved t h e  l i n a c  output  

w i th  2VL which was not  p o s s i b l e  by optimizing wi th  t h e  s t e e r i n g  c o i l s ,  

We t r y  t o  keep t h e  duoplasmatron running i n  t h e  p r e s e n t  machine. 

There i s  a spa re  u n i t  i n  t h e  test  r i g ,  as w e l l  as a s p a r e  cathode s t o r e d  

and outgass ing  i n  a s m a l l  vacuum chamber. 

8 
9: One excep t iona l  f i g u r e  1.6 x 10 of  t h e  PIG source  was measured on 

October 1, 1965. 
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The duoplasmatron wi th  l a r g e  cup (2 %-in.) f o r  t h e  s h o r t  column i s  * assembled and it  can be i n s t a l l e d  i n  t h e  second test  r i g ,  which i s  now 

equipped wi th  a mercury d i f f u s i o n  pump. Measurements on t h i s  source  w i l l  

be  made w i t h  t h e  same b a s i c  equipment as used f o r  t h e  p re sen t  ope ra t iona l  

source,  so  t h a t  b r i l l i a n c e s  can be compared. 

Acce lera t ing  Column 

Power, water supply,  c rane  f a c i l i t y  and s h i e l d i n g  have been i n s t a l l e d  

i n  t h e  905A Building;  a smooth c e i l i n g  w i l l  be  f i n i s h e d  soon. 

Assembling of t h e  ceramic-aluminum inne r  pot  of t h e  column has 

s t a r t e d ;  mounting on i t s  base,  i n s t a l l a t i o n  of vacuum equipment and 

leak checking can be expected during December. 

A set (15) of d i v i d e r  r e s i s t a n c e s  ("bananas") w i l l  be  H.V. t e s t e d ;  

product ion of another  15 bananas w i l l  s tar t  as soon as t h e  f i r s t  set i s  

f u l l -  pro0 f . 
The spa rk  gaps have been made. Gradients  of a spa rk  gap as a 

func t ion  of gap d i s t ances  have been measured i n  a i r ,  i n  SF 

combinations w i t h  N2. 
Fluc tua t ions  i n  t h e  g r a d i e n t s  can be as high as 15%; e s p e c i a l l y  a t  s h o r t  

gap d i s t a n c e s .  

.9-in. o r  50 kV breakdown vo l t age  (running c01uq-m up t o  600 k V  o r  40 kV 

a c r o s s  t h e  sparking gap).  The gap d i s t ances  f o r  SP6 a t  15 p s i a  should be 

5/16-in., corresponding wi th  a breakdown vo l t age  of around 70 kV (running 

column up t o  750 kV o r  50 kV p e r  s e c t i o n ) .  

and i n  some 

Some of t h e  graphs are presented  i n  Fig.  2.  
6 0 

From t h e s e  r e s u l t s ,  we choose t h e  gap d i s t a n c e  f o r  a i r  

A l l  p a r t s  f o r  t h e  measuring dome w i l l  be  de l ive red  be fo re  December 

15 s o  t h a t  we can assemble t h e  s t a c k .  

H.V. Supp1y (R.D.I.)  

The R.D.I .  has  been removed t o  t h e  905A Building and f i r s t  tests 

have been s t a r t e d .  

Seve ra l  p a r t s  have been r epa i r ed  ( t o r o i d a l  c o i l ,  measuring r e s i s t a n c e s ,  

r e c t i f i e r s ,  e tc . ) ;  t h e  number of r e c t i f i e r  s t a g e s  has been increased  from 

14 up t o  16 so  t h a t  h ighe r  vo l t ages  could be obta ined;  a l s o  t h e  c o n t r o l s  

have been adapted t o  t h e  new s i t u a t i o n ;  300 kTT has been reached f o r  

minutes;  a r e c t i f i e r  caused f a i l u r e ;  f o r  several hours 500 kV has been 



.s 
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obta ined;  i n  genera l ,  f a i l u r e  s tar ts  i n  t h e  r e c t i f i e r s .  R .D . I .  sugges ts  

another  tube  wi th  improved g l a s s  f e a t u r e s  because it be l i eves  t h a t  t h e  

t r o u b l e  i s  caused by l o c a l i z e d  r f  c u r r e n t s  i n  t h e  g l a s s .  Adequate cool ing  

of t h e  tubes i s  another  p o s s i b l e  improvement. 

8 

The group has s t a r t e d  t o  assemble an adequate  bushing from R . D . I .  

t o  load r e s i s t o r ,  as w e l l  as from load r e s i s t o r  t o  dome, using t h e  Sames 

uns h i e  lded cab le. 

Six-hundred ktT should b e  a v a i l a b l e  a t  t h e  end of December. The 

inne r  p a r t  of t h e  colurnn ( e l ec t rodes ,  r i gg ing  of i nne r  e l e c t r o d e s ,  

so lenoid ,  photographic  emi t tance  device,  Faraday cup and source)  w i l l  be 

a l l  a v a i l a b l e  a f t e r  January 15, s o  t h a t  a f t e r  two months from now, t h e  

assembly can be checked a t  500-600 kV without  t h e  skir ts  ( a v a i l a b l e  i n  

February 1966). 

50 MeQ Emittance Device 

p a r t  of December. 

The emi t tance  "box" can be assembled and equipped during t h e  second 

Also, during t h i s  t i m e ,  t h e  c o n t r o l s  can be i n s t a l l e d .  

cc: R. 
R. 
V. 
R. 
R. 
W. 
R. 
A. 
V. 
W. 

Amar i 
Dam 
Kovar i k  
Lane 
Larson 
Livant  
Lockey 
O t i s  
Racanie 11 
Schneider 

A. van Steenbergen 
H. Wroe 
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